We have carried out a systematic search for outlying Hα emitters in the entire data release 14 of the Sloan Digital Sky Survey (SDSS) IV Mapping Nearby Galaxies at APO (MaNGA) survey. We have discovered six outlying Hα emitters with no bright underlying optical continuum emission in the imaging data release 5 from the Dark Energy Camera Legacy Survey (DECaLS) and data release 6 of the Mayall z-band Legacy Survey (MzLS) + Beijing-Arizona Sky Survey (BASS). They also show a velocity field which is different from that of the host galaxy. These outlying Hα emitters all have extended structure in the Hα image. Their emission line ratios show that they are photoionised due to an active galactic nucleus (AGN) or a mixture of both an AGN and star formation. Some of them are very likely to be fainter counterparts of Hanny's Voorwerp like objects.
INTRODUCTION
Large-scale galactic outflows due to both starburts and active galactic nuclei (AGN) are quite common, particularly at high redshifts, and play an important role in providing feedback in galaxy formation and evolution (see Veilleux et al. 2005 , for a review). Such galaxy outflows can appear as Hα emission away from the galaxy. The classic example is that of Messier 82 (M82) which shows large scale bipolar superwinds (Bland & Tully 1988; Shopbell & Bland-Hawthorn 1998) due to the ongoing starburst at the centre. Interestingly, M82 also shows an Hα cap like structure at a projected distance of about 11 kpc from the disc (Devine & Bally 1999; Lehnert et al. 1999 ). Typically such galactic outflows are known to trigger star formation in the host galaxy as a consequence of gas compression. However, Maiolino et al. (2017) has also found observational evidence for star formation occurring in the galactic outflow at a rate of more than 15 solar masses per year.
Another interesting case of an outlying emission line region is that of the Hanny's Voorwerp (Lintott et al. 2009 ), discovered serendipitously, lying near the spiral galaxy IC 2497. This object was discovered as part of the Galaxy Zoo project in the Sloan Digital Sky Survey (SDSS) g-band image due to its strong emission in the [OIII] 4959, 5007 lines.
It has been suggested that the gas in Hanny's Voorwerp has a tidal origin (Józsa et al. 2009 ). This gas was then photoionised by the nucleus of IC 2497, which, in turn, was a quasi-stellar object (QSO) that has faded dramatically in the last 10 5 years, thus producing a quasar light echo (Lintott et al. 2009; Schawinski et al. 2010 ). In Keel et al. (2012b) , Galaxy Zoo volunteers have carried out further searches to identify 19 more such objects, which are termed as extended emission-line regions (EELRs). Of these, most are in interacting or merging state which further makes the tidal origin of gas which was photoionised by an AGN a more plausible explanation of EELRs.
With the advent of larges scale integral field unit (IFU) surveys e.g., the Mapping Nearby Galaxies at Apache Point Observatory (Bundy et al. 2015, MaNGA) , Calar Alto Legacy Integral Field Area survey (Sánchez et al. 2012, CALIFA) , and the Sydney-AAO Multi-object Integral-field spectrograph Galaxy survey (Bryant et al. 2015 , SAMI) we can now search for such outlying Hα emitters around several thousand galaxies. In the MaNGA survey, Cheung et al. (2016) found an outlying Hα complex without any optical counterpart about 6.3 kpc away from the effective radius of the host galaxy and at about 3 times the effective radius of the galaxy. Using a detailed analysis of the gas kinematics, gas phase metallicity, and emission-line ratios the authors argue that the scenario is most consistent with an gas accretion event. Recently, Lin et al. (2017) have discovered a large outlying Hα blob (∼ 3-4 kpc in radius) around 8 kpc away from the host galaxy which is undergoing a dry galaxy merger. Here the authors argue that this could either be an AGN outburst or a possible "ultra-diffuse galaxy". Using the SAMI survey, Fogarty et al. (2012) have discovered an outlying emission-line region off the plane of the disk of edge-on galaxy ESO 185-G031 which is ionised due to shock excitation from a starburst driven wind. Richards et al. (2014) have found a large H ii complex in the dwarf galaxy GAMA J141103.98-003242.3 which is similar to the Large Megallanic Cloud (LMC) and 30 Doradus complex. Recently, using the Multi Unit Spectroscopic Explorer (MUSE), Epinat et al. (2018) has found a large diffuse ionised gas complex (∼ 10 4 kpc 2 in area) in [OII] λλ3727, 3729 in a galaxy group COSMOS-Gr30 at a redshift of 0.725 with two kinematic sub-structures. The authors argue that atleast one of the gas component has a non-primordial origin arising either due to tidal interactions between the group galaxies or gas expelled due to AGN outflows. More recently, Lopez Coba et al. (2018) have conducted a systematic search for galaxy outflows in the Local Universe using the CALIFA survey and have found 17 objects which show evidence of galactic winds. They find that these objects do not show any excess in the their integrated star formation rates (SFRs) compared to normal star forming galaxies. However, the SFR density in the inner regions shows an excess and is an important driver of galaxy outflows.
Thus a systematic study of outlying Hα emitters is important from the point of view of understanding galaxy outflows and interestingly also in-situ star formation in these extreme environments. With a view to increase the sample size of these interesting but rare class of objects, we have carried a systematic search of outlying Hα emitters in the recently released SDSS IV MaNGA IFU survey. We use the recently released MaNGA value added catalogue, analysed using the Pipe3D pipeline (Sánchez et al. 2016b (Sánchez et al. , 2018 , of 2,755 galaxies (see Sec. 2 for details on the sample selection). We visually identify outlying Hα emitting regions around MaNGA target galaxies on which the IFU is centered. These emission line regions also shows a different velocity component from that of the host galaxy. Note that our search criteria differ from those of Lopez Coba et al. (2018) , where they have used various diagnostic diagrams (e.g., EW(Hα), [NII]/Hα line ratios etc.) which are tuned to find galactic winds, whereas we are interested in finding extended emission line regions away from the MaNGA target galaxies. We have found a total of six such outlying Hα emitters which have extended Hα structure around the host galaxies (see Sec. 2). Interestingly using the Baldwin Philip and Terlevich (BPT) diagram, we find that the extended Hα emitters shows various sources of ionisation (see Section 3.1.1). In section 3.2 we briefly discuss the possibility that these extended emitters are low luminosity counterparts of Hanny's Voorwerp (Lintott et al. 2009 ) like objects. In section 4 we briefly discuss some of the interesting sources in our sample. We will then summarise and conclude in Sec 5.
Throughout this paper we use the standard concordance cosmology with Ω M = 0.3, Ω Λ = 0.7 and h 100 = 0.7.
SAMPLE SELECTION
Our sample is drawn from Mapping Nearby Galaxies at Apache Point Observatory (Bundy et al. 2015, MaNGA) survey which was released as part of the Sloan Digital Sky Survey Data Release 14 (Abolfathi et al. 2017, SDSS DR14) . This recent data release contains a sample of 2,812 MaNGA datacubes. These datacubes were analysed using the Pipe3D data analysis pipeline by the MaNGA team and their final catalogue of 2,755 galaxies forms our sample, wherein we search for outlying Hα emitters.
The MaNGA survey
MaNGA is an integral field unit (IFU) survey which aims to observe a total sample of ∼ 10, 000 nearby galaxies. The MaNGA instrument consists of 17 hexagonal shaped science IFUs mounted on the 2.5 metre Apache Point Observatory which has a 3 • field of view. The IFU sizes range from 19 fibres with 12 on-sky diameter to 127 fibres with 32 on-sky diameter. Additionally, there are 12 mini-bundles with 7 fibres each which are used for spectrophotometric calibration, and 92 single fibres used for sky subtraction. The details of the MaNGA instrument are described in Drory et al. (2015) . The MaNGA fibres are then fed to the two Baryon Oscillation Sky Survey (BOSS) spectrographs (Smee et al. 2013) , each of which contain a red and a blue camera which together have a wavelength coverage from 3600Å to 10300Å and a spectral resolution, R ∼ 2000. The integration time for each of the MaNGA targets depends on the signal to noise ratio requirement of 5Å −1 fibre −1 in r-band continuum at a surface brightness of 23 AB arcsec −2 (Law et al. 2015 ). The raw data are then reduced using the MaNGA Data Reduction Pipeline (DRP) as described in Law et al. (2016) , which constructs the sky subtracted and flux calibrated datacubes for each of the MaNGA galaxies. The MaNGA PSF can be well described by a single Gaussian with median spatial resolution of ∼2.54 arcsec FWHM. The median instrumental velocity resolution is 72 kms −1 . The typical relative flux calibration errors are 1.7% between Hα and Hβ, and about 4.7% between [N ıı] λ6583 and [O ıı] λ3727 (Yan et al. 2016) .
The primary MaNGA selection criteria produce a sample of roughly 10,000 galaxies which is complete above the stellar mass limit of 10 9 M and has a roughly flat stellar mass distribution (See Bundy et al. 2015; Wake et al. 2017) . More constraints are put in order to maximise spatial coverage and S/N which favours a lower redshift sample. Other constraints favour a higher redshift sample. Taking these constraints into account the MaNGA target galaxies are divided into two classes: Primary and Secondary samples. The Primary sample has a mean redshift of 0.03 and reaches 1.5 times the galaxy half-light radius (R e ) for roughly 80% of its targets. The Secondary sample has a slightly higher mean redshift of 0.045 and reaches 2.5 R e for roughly 80% of its targets. Of the total target sample of ∼10,000 galaxies, the data release 14 contains a sample of 2,812 reduced MaNGA datacubes.
Pipe3D value added catalogue
In this study, we use the MaNGA value added catalogue analysed using the Pipe3D pipeline (Sánchez et al. 2016b (Sánchez et al. , 2018 which is based on FIT3D, the details of which are described in Sánchez et al. (2016a) . We briefly describe the fitting algorithm here.
FIT3D follows a two level modelling of the integral field spectroscopy (IFS) data. At the first level, it models the stellar kinematics, stellar population and dust attenuation using the continuum. At this level, initially the stellar kinematics (only the velocity and dispersion) are estimated assuming a Gaussian profile 1 . This is achieved by first fixing the velocity dispersion and varying the velocity from the minimum to the maximum value until a best fit velocity is found. Then the velocity is fixed to the best fit value and the velocity dispersion is varied till the best-fit value is found. Following this, the dust attenuation is varied until the best fit dust attenuation is found, while keeping the velocity and velocity dispersion fixed to their best fit values. Once the best fit value of these three parameters are found FIT3D performs the stellar population synthesis (SPS) modelling using the GSD16 stellar template library (Cid Fernandes et al. 2013 ). GSD16 contains a total of 156 templates with 39 stellar ages, ranging from 1 Myr to 13 Gyr, and 4 metallicities: 0.2, 0.4, 1, and 1.5 times solar metallicity. Each of these templates are shifted according to the velocity, convolved with the velocity dispersion and dust attenuated, following the dust attenuation law of Cardelli et al. (1989) , using the best fit values of the individual parameters. The average properties of the stellar population (e.g., stellar mass, light/mass weighted stellar age, metallicity, mass-to-light ratio, etc.) is derived using the weights on the individual single stellar population.
The second level of FIT3D deals with the measurement of nebular emission lines. The emission line only spectrum is derived by subtracting the modeled stellar continuum obtained from the previous level. The uncertainities involved in the stellar population modelling are propagated to the emission line-only spectrum. Thereafter, around each emission line a single Gaussian and a low order polynomial is fitted. Following a similar procedure as in the previous level, the velocity, velocity dispersion and the intensity of each line is derived starting by first fitting for the velocity and fixing the other two parameters. This is followed by fitting for the velocity dispersion and finally for the intensity of the emission line. Furthermore, the Hα emission line is corrected for dust attenuation using the Balmer decrement for every spaxel assuming a Hα/Hβ line ratio of 2.86 and adopting a Cardelli et al. (1989) dust attenuation law and specific dust attenuation of R V of 3.1.
The current data release of the Pipe3D value added catalogue 2 has provided dataproducts and catalogue for 2,755 galaxies in the MaNGA sample.
Optical Photometric data
We also use the publicly available optical g, r, and z band imaging data from the SDSS DR14, which have a 5σ depths of 23.13, 22.7 and 20.71 respectively. We also use the data release 5 of the Dark Energy Camera Legacy Survey (DECaLS) and data release 6 of the Mayall z-band Legacy Survey (MzLS) + Beijing-Arizona Sky Survey (BASS). The DECaLS survey is being carried out on the Dark Energy 1 FIT3D does not model higher order kinematics as it is primarily developed for lower spectral resolution (R < 2000) IFS. 2 http://www.sdss.org/dr14/manga/manga-data/ manga-pipe3d-value-added-catalog/ Camera (DECam) on the Blanco 4m telescope at the Cerro Tololo Inter-American Observatory and it will provide the optical imaging for the Dark Energy Spectroscopic Instrument (DESI) footprint. DECam with its large field of view and good sensitivity can reach a 5σ depths of 24.0, 23.4 and 22.5 in the g, r, and z band respectively. The BASS survey is being carried out on the 2.3m Bok telescope using the 90Prime camera in the g and r band, and it will reach similar 5σ depths of 24.0 and 23.4 in g and r band respectively. Similarly the MzLS survey is being carried out on the Mayall telescope at Kitt Peak National Observatory using the MOSAIC-3 camera only in the z-band and will reach a 5σ depth of 23.0.
Selection Criteria
We identify a region of Hα emission as an outlying Hα emitter if the following three criteria are satisfied:
(i) A signal-to-noise ratio (SNR) of Hα flux greater than 5 and which covers atleast one MaNGA PSF which corresponds to ∼5 spaxels.
(ii) No bright optical counterpart in SDSS gri colour composite image or in the DECaLS, MzLS/BASS gri colour composite image.
(iii) Hα velocity of the emitter which is different (typically upto 400 km/s) from the velocity field of the parent galaxy and/or the Hα emission is clearly extra-planar.
Under these criteria, we follow a fairly straightforward, two step approach, to visually search for such outlying Hα emitters. In the first step we select galaxies which satisfy the first two criteria. To do this, we produce panels for each galaxy in the MaNGA sample having the DECaLS/MzLS-BASS colour image and the Hα flux map. We visually inspect each galaxy using this panel and search for Hα emitting regions which do not show any bright optical counterpart. Starting from a sample of 2,755 MaNGA galaxies released in the Pipe3D catalogue, we visually identify 133 galaxies which satisfy these two criteria.
In the second step, we inspect the Hα velocity map of these shortlisted galaxies to make sure that the outlying Hα emission is different from that of the host galaxy. Fig. 1 , shows an example of an outlying Hα emitter in our sample. Notice the large scale Hα emission away from the optical extent (first and second panel) of the host galaxy highlighted in red ellipses. The Hα velocity of the outlying emission is also different from that of the optical galaxy shown as seen from the third and fourth panels. Such a galaxy satisfies all the three selection criteria and is added in the sample of outlying Hα emitting region. We visually inspect the velocity map of all the 133 shortlisted galaxies in the first step of the selection and find a final sample of 41 galaxies which satisfy all the three selection criteria.
We then individually inspect the spectrum of these outlying Hα emitters and find that 35 objects are artefacts since the FWHM of the Hα line is very narrow (∼2Å) compared to the instrumental width of the MaNGA IFU. Of them about 29 of them appear like hot-pixels in the Hα image as shown in Fig. 2 , and 6 have extended emission but a very narrow Hα FWHM. Notice that Fig. 2 , shows the outlying emission with a very high SNR (as shown in red circle) and also has a very different velocity component from the host galaxy, however after visually inspecting the spectrum it is flagged as an artefact. The full list of artefacts in the MaNGA survey is given in the Appendix B, which is available in the online version of this paper. Our final sample of outlying Hα emitters is summarised in Table 1 . We have also independently rediscovered the outlying Hα emitter from Lin et al. (2017) , but do not discuss it here as it has been extensively studied in their paper.
RESULTS AND DISCUSSIONS
In this section, we measure the integrated emission line fluxes using aperture photometry of the outlying Hα emitters. We then study their position on the emission line ratio diagnostic diagram of Baldwin et al. (1981) . Finally, we individually describe the objects in our sample.
Integrated properties of outlying Hα emitters
In this section, we study the integrated emission line fluxes of the outlying Hα emitters from our sample. In particular, in order to know the source of ionisation we want to identify the location of these outlying Hα emitters on the "BPT diagram" (Baldwin et al. 1981 Notes. Column (1) gives the object ID of the outlying Hα emitter, column (2) and (3) gives the RA and DEC of the outlying Hα emitter respectively. Column (4) and (5) gives the MaNGA plateifu name and SDSS DR14 object ID of the host galaxy respectively.
And columns (6), (7) and (8) give the RA and DEC and SDSS spectroscopic redshift of the host galaxy respectively.
the error in each spaxel in quadrature. We do this for each of the four emission line maps and for all the outlying Hα emitters in our sample. Table 2 shows the integrated fluxes of the individual sources in our sample. We also extracted the integrated spectrum in these apertures for each source from the MaNGA datacube which is shown in Appendix A available with the online version of this paper.
BPT diagram
In this section, we use the BPT diagnostic diagram to identify the source of ionisation in the outlying Hα emitters. The BPT diagram is widely used to classify galaxies into star forming (SF), Seyferts, and low-ionisation emission line regions (LINERs) (e.g., Kewley et al. 2006; Kauffmann et al. 2003) . The BPT classification scheme is also used in resolved IFU studies (e.g., Belfiore et al. 2016; Lin et al. 2017 Fernandes et al. 2010) . For the region between the Ka03 and Ke01 lines the source of ionisation is from a mix of star formation and non-star formation, and it is termed as "composite". Moreover, ionisation due to slow shocks has been also shown to push the points into the LINER region (Farage et al. 2010; Rich et al. 2010 ). In the [SII]/Hα BPT diagram, the region below the Ke06 line has ionisation purely due to star formation. The region above the Ke06 line and above the blue line has ionisation due to Seyfert AGN and region (2), (3), (4), (5), (6) and (7) Kewley et al. (2006, Ke06) . The black dashed line is from the semi-empirical fit to the SDSS galaxies from Kauffmann et al. (2003, Ka03) . The region below the Ka03 line is termed as star-forming (SF) region. In the region above the Ke01, the blue solid line from Cid Fernandes et al. (2010) above the Ke06 line and below the blue line has ionisation due to LINER like AGN.
In Figure 3 , the most striking result is that of X2.2, which is classified as ionized due to a Seyfert AGN in both the diagrams. X2.1, which is at the edge of extreme star- Thus the extended emitters show a mix sources of ionisation ranging form star formation to composite emission. In particular X2.2 and X4 show clear signatures of Seyfert/LINER like emission line ratios. Except in the case of X4, the corresponding host galaxies have a active nuclei which could be the source of ionisation of these regions. The extended morphology and Seyfert/LINER like emission line ratios lead us to think that these objects are extended emission line regions (EELRs) e.g. the Hanny's Voorwerp (Lintott et al. 2009; Keel et al. 2012a ) and similar EELRs searched by the Galaxy Zoo candidates (Keel et al. 2012b) , and Unger et al. (1987) and Tadhunter & Tsvetanov (1989) . We describe each of these objects in detail in the next section.
Comparison of Hα luminosities of xHAEs
with literature Keel et al. (2012b) , using the Galaxy Zoo candidates, have carried out a systematic search for extended emission line regions (EELRs) and have documented 19 objects. A detailed study of the sources of ionisation in their EELRs shows that they are photoionised due to an AGN. The objects reported in our sample also show similar morphological features as those in the Keel et al. (2012b) sample and are also primarily photoionised due to an AGN. However, unlike their sample, our sample objects do not show any bright optical counterparts in deep optical images. The median values of the Hα luminosities of our xHAEs is 4.47 × 10 39 ergs/s. This is about 4.5 times fainter than the median Hα luminosity of the Keel et al. (2012b) sample (2 × 10 40 ergs/s). Thus, using our selection method with MaNGA data we are able to detect fainter counterparts of Hanny's Voorwerp like objects.
In conclusion, we find that the xHAEs have ionisation due to various kinds of sources ranging from Seyfert AGN, star formation and also a mixture of both. Moreover, their Hα luminosities show that they are fainter counterparts of the EELRs.
REMARKS ON INDIVIDUAL SOURCES
In this section we will briefly describe the xHAEs in our sample .
(i) X1 (host SDSS objID: 1237661416601878596): As shown in the Hα image in Figure 4 , there is an extended outlying Hα emission (highlighted with a red ellipse and referred to as X1). The host galaxy, which has an elliptical morphology (Graham et al. 2018 , G18 hereafter), does not show any features of interaction in its light profile both at the location of the Hα emission and elsewhere. The Hα velocity map of the galaxy on the contrary shows very disturbed features. There appears to be some kind of rotation along the northeast-southwest diagonal axis, with the gas in the northeast direction moving away from us and the gas along the southwest direction coming towards us. The outlying Hα emission on the other hand has a different velocity from this, and is coming towards us with an velocity of about 100 km/s. Moreover, the stellar velocity shown in the last panel is completely misaligned from the velocity flow of the Hα emission. Such an misalignment is a signature of recent gas rich merger. X1 has a composite/LINER emission line ratios from the BPT diagram (see Table 2 ), and the host galaxy is classified has LINER like emission line ratios in the centre. This could be an example of Hanny's Voorwerp like object. However, unlike Hanny's Voorwerp X1 has no detectable optical counterpart and hence this object is likely a fainter counterpart of the Voorwerp.
(ii) X2.1 & X2.2 (host SDSS objID: 1237655374109802660): In Fig. 1 , both X2.1 and X2.2 have emission coming from a merging system of two galaxies (G18). Here we identify the host galaxy not with the galaxy on which the MaNGA IFU is centered (ObJID: 1237655374109802660), but rather with the galaxy adjacent to it (ObJID: 1237655374109802661), due to the continuity of the Hα emission with it. X2.1 has a velocity very near the velocity of the host galaxy and could be a case of extraplanar gas. This merger is caught in the MaNGA IFU field of view. The IFU is centred around the galaxy 8601-12701. X2.1 is at the edge of composite/star forming region, and X2.2 has Seyfert emission line ratios. The host galaxy (HX2) also has Seyfert AGN in the centre. It is intriguing to see that both X2.1 and X2.2 emitting regions which are on opposite sides of the host galaxy show a connected bridge. Moreover, the velocity map shows a gradient as we go along the connecting bridge around the host galaxy. Both X2.1 and X2.2 are examples of fainter counterparts of Hanny's Voorwerp.
(iii) X3 (host SDSS objID: 1237651533336281291, see Figure 5 ): The host galaxy has an elliptical morphology (G18) with no clear indication of recent merger/integration in its light profile. The host galaxy of X3 is however, devoid of any emission lines and thus does not have an active nucleus. Interestingly, X3 is a large star forming region, however it has a velocity which is very different (about 400 km/s) from the disc as seen in the stellar velocity profile (due to poor Hα SNR of the host galaxy the velocity map is not visible). It is possible that this galaxy may have undergone a recent merger with a galaxy which may have left a tidal tail or there has been a recent event of gas accretion as in the case of Cheung et al. (2016) . Given that there is such a high velocity difference, it is also possible that the Hα emission is not associated with HX3, and is rather associated with a neighbouring galaxy (SDSS ObjID: 1237651252560461948), which is about 570 km/s offset from it, which also has an active nucleus. Thus, a past interaction with HX3 may have left a tidal tail, which is being photoionised by the neighbouring galaxy.
(iv) X4 (host SDSS objID: 1237661085345513774, see Figure 6) : The host galaxy is a spiral galaxy with a close companion nearby (G18) and has a LINER/composite emission line ratios. It is possibly interacting with another early type galaxy. X4 has Seyfert/LINER like emission line ratio. The Hα gas and stellar rotation is in the same direction although there is an misalignment between the two. X4 is also an example of Hanny's Voorwerp like object.
(v) X5 (host SDSS objID: 1237657855533056062, see Figure 7) : X5, like X2.1 and X2.2, also shows a continuity with the host galaxy. The host of X5 is an S0 galaxy (G18) which has a Seyfert AGN in the centre. Interestingly, X5 is at the edge of the star forming/Seyfert region. The Hα velocity map shows that the gas has very different velocity from the host galaxy and is moving away from the galaxy with a velocity of at least 300 km/s, which is fairly large. However, given the continuity in the Hα emission with the host galaxy we believe that it is associated with it. It is possible that this is a event of outflowing gas due to AGN feedback, and this gas is undergoing in-situ star formation. Maiolino et al. (2017) have recently observed such an event of in-situ star formation in galactic outflows at a redshift of 0.0448. Intriguingly, the Hα velocity map shows a gradient, and thus there are likely multiple velocity components in the emission region. This feature is also seen in the integrated spectrum shown in the Appendix A ( Figure A6 ), where we see two velocity components in the spectrum.
SUMMARY
In summary, we have conducted a systematic search for outlying Hα emitters in the entire Pipe3D value added catalogue of the recently released DR14 SDSS IV MaNGA survey of 2,755 galaxies. We have found six outlying extended Hα emitters (xHAEs) which have strong Hα emission away from the host galaxy and without any bright optical continuum counterpart in the deeper optical images from the DECaLS or MzLS/BASS survey. These Hα emitters also show a Hα velocity component which is different from that of the host galaxy, ranging from about 150-400 km/s. We have also found several artefacts in the MaNGA datacubes most of which appear unresolved sources in the Hα maps. However, their Hα line-widths are much narrower than the instrumental width of the MaNGA IFU. These are likely to be spurious cosmic rays which were not flagged by the MaNGA data reduction pipeline. The integrated line flux ratios show of the six xHAEs shows various kinds of sources of photoionisation. Three of the xHAEs show photoionisation due to an AGN, two of them have composite emission line ratio and one of them have photoionisation due to star formation. These xHAEs have Hα luminosities at the lower end of the previously known EELRs and are thus their fainter counterparts.
Due to the poor spatial resolution of the MaNGA IFU it is very difficult to study the emission line regions with more detail, in particular since it can blend emission lines from two different, but spatially nearby, sources of ionisation into a single line. To address this limitation, we intend to follow-up these objects in our sample with a higher spatial resolution IFU e.g., SITELLE (Spectromètre Imageurà Transformée de Fourier pour l'Etude en Long et en Large de raies d'Emission) on the Canada-France-Hawaii-Telescope (CFHT). This will also give us a larger field of view which can capture more emission line regions which are missed in the narrow field of view of MaNGA. Along with these new IFU observations, we also hope to obtain deep optical images to locate the optical counterparts of the Hα emitters in our sample.
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